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Treatment of Palmar Hyperhidrosis
T4 Level Compared With T3 and T2

Yu-Tang Chang, MD,* Hsien-Pin Li, MD,* Jui-Ying Lee, MD,* Pei-Jung Lin, MD,†
Chien-Chih Lin, MD,*‡ Eing-Long Kao, MD,*‡ Shah-Hwa Chou, MD,*‡ and Meei-Feng Huang, RN*

Objective: The aim of this study was to compare the outcomes of 3
different levels of sympathectomy.
Summary Background Data: Most surgeons still perform T2 or
T2–3 sympathectomy for palmar hyperhidrosis, but both these treat-
ments can cause severe side effects. Some recent articles have
advocated T4 sympathectomy and obtained satisfactory results.
Methods: Between January 2000 and August 2004, 234 records of
patients treated for palmar hyperhidrosis were retrospectively re-
viewed. Of them, 86 patients were treated with endoscopic thoracic
sympathectomy of T2 (ETS2), 78 patients with ETS3, and 70 patients
with ETS4. Follow-up data were collected using a telephone ques-
tionnaire with a scoring system. Multiple linear regressions were
used to model markers for degree of satisfaction and severity of
compensatory sweating (CS), including descriptive data, level of
sympathectomy, clinical outcomes, and postoperative complications.
Results: Mean follow-up was 47.1 � 17.2 months. All 3 levels of
sympathectomy could have achieved comparable improvement of
palmar hyperhidrosis (P � 0.162). However, 88.5% of the patients
noticed CS. Patients with ETS4 presented the lowest incidence of CS
(P � 0.030), had the least severity of CS (� � �1.537, P � 0.002),
and felt the least palmar overdryness (P � 0.001). None expressed
regret for the procedure in the ETS4 group (P � 0.022). Being obese
did not increase the incidence of CS, but the severity of CS was
directly related to body mass index (� � 0.917, P � 0.001). The
patients would be more satisfied if the severity of CS was minimal
(� � �0.185, P � 0.002). The degree of satisfaction may decrease
with time (� � �0.025, P � 0.003) and was lower when their palms
were overdry (� � �1.463, P � 0.001).
Conclusions: Different from the current procedure of T2 or T3

sympathectomy for palmar hyperhidrosis, T4 sympathectomy would
be a better and more effective procedure with minimal long-term
complications.

(Ann Surg 2007;246: 330–336)

Endoscopic thoracic sympathectomy (ETS) has been
widely accepted as a safer and more effective procedure

for the treatment of palmar hyperhidrosis with higher success
rates. However, the flagrant side effect mostly influencing the
quality of life is the presence of compensatory sweating (CS).
To reduce the incidence of severe compensatory symptoms,
several authors limited the extent of resections for hyperhi-
drosis to a single level,1–4 whereas Lin and Telaranta intro-
duced the classification of sympathetic disorder according to
segmental distribution of sympathetic innervations.5 Accord-
ing to the classification, interruption of T2 ganglion may
ameliorate facial blushing and vibration disorder, T3 ganglion
for facial sweating and blushing, T4 for palmar sweating, and
T5 for axillary sweating (bromidrosis). Previously, we also
published the importance of classification in sympathetic
surgery and offered a proposed mechanism for CS.6

As per most reports from 2005,7–9 most surgeons have
performed T2 or T2–3 sympathectomy for palmar hyperhidro-
sis. Recently, several authors treated palmar hyperhidrosis
following the modified Lin-Telaranta classification and ob-
tained very good results.1,6,10–12 However, published details
of any comparative method concerning long-term outcome of
T2, T3, and T4 sympathectomy are still lacking. In the present
study, we have analyzed the long-term follow-up of palmar
hyperhidrosis treated by the 3 different levels of sympathec-
tomy and we have also evaluated which level of ganglion
interrupted is the best for palmar hyperhidrosis.

PATIENTS AND METHODS
This was a retrospective review at a single medical

center between January 2000 and August 2004 by the same
surgical team. During the 5-year period, 158 men and 176
women were treated for palmar hyperhidrosis. This study
included some patients mentioned in previous articles.6,10

Mean age at operation of hyperhidrosis was 22.9 � 7.7 years
and mean body mass index (BMI) was 21.1 � 3.2 kg/m2. One
hundred and fifty patients were treated by ETS of T2 (ETS2),
92 patients by ETS3, and 92 patients by ETS4. The different
procedures performed were based on the changes in practice
inspiration from the reports in other centers.3–5,12 Indeed,
most patients in group ETS2 were operated on earlier in the
period and most patients in groups ETS3 and ETS4 underwent
surgery later in the period.
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Surgical Technique
The surgical technique of ETS was performed as pre-

viously described.7,10 Under general anesthesia with single
lumen tracheal intubation, the patient’s arms were extended
slightly upward and the axillae were exposed. Either two
5-mm ports or a single-port approach was used. For the
former method, 1 port at the axilla and 1 at the midaxillary
line at the level of the nipple were inserted. For the latter
method, a 10-mm port was inserted at the third intercostal
space over the midaxillary line. Because the first rib was
usually difficult to visualize through thoracoscopy (Karl Storz
GmbH & Co, Tuttlingen, Germany), the second, third, fourth,
and fifth ribs were identified according to the anatomic
landmark of the first rib covered by an area of bright yellow
fat at the costovertebral junction. At the level where the
sympathetic chain crossed the ribs, the parietal pleura was
opened with the diathermic hook. The upper and lower ends
of the intended ganglion were completely coagulated by
simple diathermy at the head of the upper and lower ribs, for
example: the fourth and fifth ribs for T4 ganglion. After being
separated from the surrounding tissue, the sympathetic chain
was gently cauterized and transected completely but the
ganglion was left in position without removal by manipula-
tion. The lung was routinely inflated after the procedure to
make sure that it was well-expanded. No stitches were re-
quired for the 5-mm port, whereas 1 or 2 stitches were necessary
for the 10-mm port. The same procedure was performed on the
contralateral side. Postoperative chest radiography was per-
formed routinely.

Data Collection
First, case patients were analyzed for their descriptive

variables (age at operation, gender, BMI, and family history)
by reviewing the medical charts. Second, at least 1 outpatient
clinic was visited routinely within 1 week and the patient
immediate postoperative outcomes were recorded according
to the medical files. Third, follow-up data (at least 20 months
from the time of surgery) were collected using a standardized
telephone questionnaire. The visual analog scale (VAS)
graded between 0 (none at all) and 10 (worst possible symp-
toms and clothes needing to be changed frequently) was used
to represent the sweating pattern. Patient satisfaction after
sympathectomy was also assessed from VAS 0 (extreme
dissatisfaction) to 10 (excellent satisfaction). The score of
palmar sweating before sympathectomy was recorded in sum

A (rest and emotional response) (min: 0; max: 20). The score
of palmar sweating after sympathectomy was also recorded in
sum B (0–20). The change of sweating pattern before and
after sympathectomy was recorded in sum (A � B). Subjec-
tive outcomes included recurrence of palmar hyperhidrosis,
presence of gustatory sweating, presence of CS, regions of
CS, severity of CS, palmar overdryness after sympathectomy,
and regret after sympathectomy. This questionnaire allowed
the research team to obtain an accurate pattern of postoper-
ative sweating and follow-up data.

Statistical Analysis
Before beginning our analysis, the available literature

was reviewed to identify factors thought to be important in
CS and patient’s satisfaction. Student t tests and �2 tests were
used to compare continuous and categorical descriptive vari-
ables respectively between enrolled and nonenrolled patients.
The differences in enrolled patients were compared across the
3 groups of various surgical interventions using analysis of
variance (ANOVA) for continuous variables and �2 tests for
categorical variables. Further analysis with Scheffe post hoc
test was planned when the ANOVA showed that there was a
statistical difference between groups. Univariate and multi-
variate linear regression analyses were used to examine the
relationships between the subjective clinical outcomes and
degree of satisfaction. Linear regression analyses were also
used to examine the risk factors of severity of CS among the
patients. Using the binary coding, the relationships between
CS and 3 different levels of sympathectomy were also eval-
uated in the linear regression. Potential confounders such as
patient age, gender, BMI, duration of follow-up, and postop-
erative outcomes were adjusted in all multivariate analyses.
Results were expressed as a mean with standard deviation or
effect and 95% confidence interval where appropriate. A P
value of less than 0.05 denoted statistical significance. SPSS
for Windows version 12.0 was used for all statistics.

RESULTS

Descriptive Data
Response rate for the telephone questionnaire was

67.1% (Table 1). The data for 90 patients were not collected.
Of these, 68 of them had incorrect phone numbers and 16
patients had gone abroad. Six patients who received ETS2
refused the telephone interview by reason of recurrence in 3,

TABLE 1. Descriptive Variables in Enrolled Patients

Enrolled Patients (N) ETS2 (86) ETS3 (78) ETS4 (70) P

Age (yr) 20.4 � 4.4* 25.9 � 9.2 23.9 � 8.5 �0.001

Gender (male/N) 0.48 0.41 0.57 0.145

Sum A 14.8 � 3.9 14.6 � 3.6 14.3 � 3.9 0.713

BMI (kg/m2) 20.8 � 2.8 22.0 � 3.7* 20.7 � 2.6 0.013

Follow-up (mo) 60.9 � 15.3† 35.6 � 13.5† 43.1 � 10.3† �0.001

*Significant difference from the 2 other groups.
†Significant difference between groups.
ETS indicates endoscopic thoracic sympathectomy; sum A, the score of palmar sweating before sympathec-

tomy; BMI, body mass index.
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severe CS in 2, and left brachial plexopathy in 1. Of the 244
patients, data in 10 patients were incomplete and records of
234 patients were enrolled. A comparison of the 234 com-
plete follow-up patients with those who were not included
showed no significant differences in age, gender, and BMI
(P � 0.654, 0.430, and 0.217).

Of 234 participating patients, 112 of them (47.9%)
were students. A family history was elicited in 113 of 234
patients (48.3%). The mean age of enrolled patients was
22.3 � 7.2 years and mean BMI was 20.9 � 3.4 kg/m2.
Before operation, 26 patients (11.1%) had once tried top-
ical antiperspirants as treatment but this did not produce
satisfactory results. There were 86 patients of ETS2, 78
patients of ETS3, and 70 patients of ETS4 enrolled. Gender
and the score of palmar sweating before sympathectomy
(sum A) among 3 enrolled groups were comparable (P �
0.145 and 0.713). The average age (P � 0.001) and the
body configurations (P � 0.430) of the patients were
similar clinically, though there were statistically signifi-
cant differences among the 3 groups. Mean follow-up was
47.1 � 17.2 months.

Short-term Outcome
During operation, no patient died or developed Horner

syndrome, no procedures were converted to thoracotomy, and
adhesions were found in 3 patients (1.3%). Two hundred and
twenty patients (94.0%) could be discharged within 24 hours
after the operation. Immediate complications were usually
mild and requiring at most a day or 2 of prolonged hospital
stay. Seventy-six patients (32.5%) had subcutaneous emphy-
sema and 33 patients (14.1%) had pneumothorax on fol-
low-up x-ray. All of the pneumothorax cases were residual
(not because of lung injury) and most of them were generally
reabsorbed spontaneously and needed no further treatment.
However, 6 patients (2.6%) required chest tube drainage. The
other complications included 8 patients (3.4%) with pulmo-
nary atelectasis, 7 patients (3.0%) with intercostal pain, 2
patients (0.9%) with pleural effusions, and 1 patient (0.4%)
with hemothorax.

Long-term Follow-up
The length of mean follow-up in ETS2 was 60.9 � 15.3

months, in ETS3 35.6 � 13.5 months, and in ETS4 43.1 �

TABLE 2. Clinical Feature of the Patients With Long-term Follow-up

ETS2 (86) ETS3 (78) ETS4 (70) P

Sum B 2.3 � 3.0* 1.1 � 2.0* 2.1 � 3.1 0.012

Sum (A � B) 12.6 � 5.1 13.5 � 3.8 12.2 � 4.2 0.162

CS (%) 92 92 80† 0.030

Severity of CS 6.3 � 2.8 6.3 � 2.9 3.9 � 2.6† �0.001

Regions of CS 2.1 � 1.3* 2.1 � 1.2 1.6 � 1.2* 0.015

Recurrence (%) 25.6* 7.7* 22.9 0.008

Gustatory sweating (%) 5.8* 23.1* 11.4 0.004

Palmar overdryness (%) 36.0 39.7 8.6† �0.001

Regret after sympathectomy (%) 9.3* 3.8 0* 0.022

Degree of satisfaction 6.3 � 2.5† 7.8 � 1.8 7.9 � 1.8 �0.001

*Significant difference between groups.
†Significant difference from the 2 other groups.
ETS indicates endoscopic thoracic sympathectomy; sum B, the score of palmar sweating after sympathectomy;

sum (A � B), the difference of palmar sweating before and after operation; CS, compensatory sweating.

FIGURE 1. The schematic drawing showing T4 sympathec-
tomy was performed by simple diathermic severance of the
sympathetic trunk.
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10.3 months. The patients with ETS3 had the least degree of
postoperative sweating in their hands (sum B) (P � 0.012),
though the differences of palmar sweating before and after
operations were comparable among the 3 groups �sum (A �
B)� (P � 0.162) (Table 2). Up to 88.5% of the patients might
notice CS in previously less affected regions of the body.
There were usually multiple regions of CS, but group ETS4
had less areas involved (P � 0.015). The most common
region of CS was the back, occurring in 56.3% of ETS2, 75%
of ETS3, and 42.9% of ETS4 (Fig. 2). Compared with the
back, CS affected less frequently the anterior aspect of the
body and the lower legs. Group ETS4 also had lower inci-
dence and lesser severity of CS when compared with the
other 2 groups (P � 0.030, and �0.001). Patients (13.2%)
may notice increased sweating while smelling or eating spicy
food (gustatory sweating). Of those patients with recurrence
of palmar hyperhidrosis, 22 patients (25.6%) were in group

ETS2, 6 patients (7.7%) in group ETS3, and 16 patients
(22.9%) in group ETS4. Sixty-nine patients (29.5%) com-
plained about overdryness of their palms, especially groups
ETS2 and ETS3 (P � 0.001). Most patients were satisfied
with the results of surgery, especially in groups ETS3 and
ETS4 (P � 0.001). Eleven patients (4.7%) regretted the
surgical procedure, especially in group ETS2 (P � 0.022). No
patient expressed regret in group ETS4.

The results of factors influencing the extent of CS are
shown in Table 3. In the univariate analysis, the extent of
CS was directly related to the BMI and regions of CS,
while being independent of age, gender, presence of gus-
tatory sweating, positive family history, and duration of
follow-up. In the multivariate analysis, the severity of CS
was still significantly directly related to the BMI and
regions of CS in total patients (� � 0.132, P � 0.021 and
� � 0.917, P � 0.001). Group ETS4 presented with a lesser
extent of CS than group ETS2 in both univariate and multivariate
analysis (� � �2.409, P � 0.001 and � � �1.537, P � 0.002).
The patients with ETS3 were found to have a greater extent of
CS than the patients with ETS2 in univariate analysis (� �
1.113, P � 0.007), but this was not significant after additional
adjustment (� � 0.325, P � 0.533).

The results of factors influencing postoperative satis-
faction are shown in Table 4. In the univariate analysis, the
degree of satisfaction was directly related to age and the
difference of palmar sweating before and after operation �sum
(A � B)�, but was inversely related to the regions of CS, the
severity of CS, the score of palmar sweating after sympathec-
tomy (sum B), the duration of follow-up, palmar overdryness,
and recurrence of palmar hyperhidrosis. Patient satisfaction
was independent of gender, BMI, presence of gustatory
sweating, presence of CS, and positive family history. In the
multivariate analysis, the degree of satisfaction in patients
was significantly inversely related to the severity of CS, the
score of palmar sweating after sympathectomy (Sum B),
duration of follow-up, and palmar overdryness (� � �0.185,
P � 0.002; � � �0.159, P � 0.011; � � �0.025, P � 0.003
and � � �1.463, P � 0.001), whereas age, regions of CS, the
difference of palmar sweating before and after operation �sum

FIGURE 2. Regions of compensatory sweating of the 3
groups.

TABLE 3. Factors Influencing the Extent of CS Estimated by Univariate and Multivariate
Linear Regression

Univariate Regression Multivariate Regression

Effect (95% CI) P Effect (95% CI) P

Age �0.03 (�0.052–0.046) 0.907 �0.016 (�0.060–0.029) 0.495

Gender �0.532 (�1.304–0.239) 0.175 �0.267 (�0.983–0.449) 0.463

BMI 0.137 (0.015–0.260) 0.028 0.132 (0.020–0.244) 0.021

Gustatory sweating 0.862 (�0.275–1.999) 0.137 0.619 (�0.430–0.668) 0.246

Regions of CS 1.083 (0.086–1.360) �0.001 0.917 (0.643–1.190) �0.001

FH 0.574 (�0.198–.345) 0.144 0.247 (�0.447–0.941) 0.484

Duration of Follow-up 0.016 (�0.006–0.038) 0.160 0.018 (�0.008–0.043) 0.174

ETS3 1.113 (0.304–�1.921) 0.007 0.325 (�0.699–1.349) 0.533

ETS4 �2.409 (�3.195–�1.622) �0.001 �1.537 (�2.487–�0.586) 0.002

BMI indicates body mass index; CS, compensatory sweating; FH, family history; ETS, endoscopic thoracic sympathectomy.
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(A � B)�, and recurrence were not significant after additional
adjustment (P � 0.382, 0.371, 0.691, and 0.169).

DISCUSSION
ETS is currently recognized as the best method of

treatment for palmar hyperhidrosis. However, it is difficult to
say whether the operation is successful or not,11 being totally
based on the patient’s subjective feelings.13 To date, there are
2 quality-of-life instruments that examine the physical and
psychologic condition of patients after ETS.1,13 We consid-
ered that telephone visits might fail or be incomplete if the
questions asked were excessively long or complex. In the
present series, these patients were followed up by a simplified
telephone questionnaire with VAS under the following is-
sues: degree of palmar sweating before and after operation,
severity of CS, degree of satisfaction, and regret after opera-
tion. Because 84 patients never received the questionnaire be-
cause they had emigrated, the actual response rate may be
calculated as 93.6%. According to the visiting results, both ETS3
and ETS4 could provide comparable satisfaction and were sig-
nificantly different from what ETS2 provided (P � 0.001).

In the present study, different levels of sympathectomy
all brought about good effects in reducing palmar hyperhi-
drosis �sum (A � B), P � 0.162�. However, a large discrep-
ancy of satisfaction was noted among patients, and postop-
erative complications nearly accounted for all the disparity in
satisfaction. The multivariate logistic regression showed that
the most important variable influencing satisfaction after the
operation was the presence of palmar overdryness (� �
�1.463, P � 0.001) (Table 4) and the most important
variable associated with the severity of CS was the number of
regions of CS (� � 0.917, P � 0.001) (Table 3). In Table 2,
the patients with ETS4 had the lowest incidence of CS, the
least regions of CS and their palms were simultaneously the
least suffering from overdryness (P � 0.030, 0.015, and
�0.001). None of the patients with ETS4 regretted having the

operation. Compared with ETS3, it seemed that ETS4 for
palmar hyperhidrosis was a more effective approach, which
could minimize postoperative complications, including pal-
mar overdryness, presence of CS, and regions of CS.

Generally, the more sympathetic segments excised, the
greater the incidence of severe compensatory symptoms.2,14

Several authors limited the extent of resections for hyperhi-
drosis to a single level to reduce the incidence of severe
compensatory symptoms.1–4 However, the correlation be-
tween the level of the sympathetic trunk interrupted and
severity of CS was reported (Fig. 1).2,15 Inclusion of the T2
lesion results in significantly more severe CS than other
levels not having T2 removed.2,16 In the present series,
different degrees of CS were found after different level of
sympathectomy (P � 0.001). Compared with ETS2, the
severity of CS was directly related to ETS3 (� � 0.325, P �
0.533) and significantly inversely related to ETS4 (� �
�1.537, P � 0.002) in the multivariate analyses.

Compensatory sweating seems to be a permanent side
effect and occurred in 88.5% of our patients and the detailed
distribution is shown in Figure 2. The distributions of the
preferential location among the 3 groups were comparable,
and back and lower extremities were the common regions.
When compared with groups ETS2 and ETS3, group ETS4
had less areas involved (P � 0.015). However, the highest
incidence in the back and the lowest in the buttock were
presented in group ETS3. Perhaps we should have asked our
patients more clearly whether their CS occurred in the upper,
middle, or lower back. Besides, patients may confuse the area
“lower back” or “buttock.” In general, several authors have
described that the most common region was the posterior
aspect of the trunk.17,18 The authors believe that postopera-
tive sweating is “reflex sweating” instead of CS because the
positive feedback mechanism (reflex sweating) of the auto-
nomic nervous system is induced by blocked negative feed-
back signal (sympathectomy).6 T2 interruption stops negative

TABLE 4. Factors Influencing Postoperative Satisfaction Estimated by Univariate and
Multivariate Linear Regression

Univariate Regression Multivariate Regression

Effect (95% CI) P Effect (95% CI) P

Age 0.053 (0.017–0.088) 0.004 0.015 (�0.019–0.049) 0.382

Gender 0.117 (�0.455–0.688) 0.688 0.006 (�0.533–0.544) 0.983

BMI 0.076 (�0.015–0.167) 0.101 0.057 (�0.030–0.144) 0.198

Gustatory sweating 0.141 (�0.702–0.984) 0.742 0.018 (�0.794–0.830) 0.964

Presence of CS �0.842 (�1.730–0.046) 0.063 0.342 (�0.839–1.523) 0.569

Regions of CS �0.241 (�0.468–�0.014) 0.037 �0.120 (�0.384–0.144) 0.371

Severity of CS �0.204 (�0.295–�0.112) �0.001 �0.185 (�0.301–�0.069) 0.002

FH 0.048 (�0.524–0.620) 0.868 0.359 (�0.177–0.895) 0.188

Sum B �0.175 (�0.276–�0.074) 0.001 �0.159 (�0.281–�0.036) 0.011

Sum (A � B) 0.067 (0.003–0.130) 0.040 0.014 (�0.054– 0.082) 0.691

Duration of follow-up �0.038 (�0.054–�0.023) �0.001 �0.025 (�0.042–�0.009) 0.003

Palmar overdryness �1.268 (�1.873–�0.663) �0.001 �1.463 (�2.048–�0.878) �0.001

Recurrence �1.021 (�1.740–�0.302) 0.006 �0.550 (�1.337–0.236) 0.169

BMI indicates body mass index; CS, compensatory sweating; FH, family history; sum B, the score of palmar sweating after
sympathectomy; sum (A � B), the difference of palmar sweating before and after operation.
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feedback signals from T2 and below and provides the stron-
gest positive feedback signal. T3 interruption preserves some
negative feedback signals (from T2) whereas T4 interruption
preserves more (from T2 and T3). Therefore, the positive
feedback signals are much weaker in T4 interruption than in
T2 interruption. The severest form of CS was observed more
frequently in the T2 group than in the T3 group.15,16,19 The
detailed mechanism of reflex sweating has been described in
our previous publication.6

Patient satisfaction would not be affected by the pres-
ence of CS or a lot of regions of CS (P � 0.569 and 0.371).
The above results illustrated that these patients all have a
certain cognition regarding CS, which seems inevitable.
However, the degree of satisfaction would drop if the degree
of CS was too serious (� � �0.185, P � 0.002). Panhofer
et al1 also reported that the quality of life in patients who
developed severe CS was worse than before surgery. There-
fore, those patients should be excluded from surgery if risk
factors could be identified for the development of CS. Be-
cause the triggering factors of hyperhidrosis are emotion and
anxiety rather than a hot environment,20 obesity was not a
risk factor of presence of CS (BMI �24 vs. �24 kg/m2; odds
ratio 2.28; 95% confidence interval (CI), 0.52–10.14; P �
0.276). However, CS was actually more serious in obese
individuals (� � 0.132, P � 0.021) although no statistically
significant association was found between BMI and the de-
gree of satisfaction (P � 0.198). The same results were
described by de Campos et al.19 That is to say, when facing
a broader-in-stature patient who seeks surgery for palmar
perspiration, the surgeon must inform him/her that the degree
of CS after operation might be more serious than that of the
average person.

Thirty-six percent of patients with ETS2 felt overdry-
ness in their hands whereas only 8.6% of the patients with
ETS4 felt the same (P � 0.001). In the multivariate analysis,
the degree of satisfaction may be significantly lower when
their palms were quite dry (� � �1.463, P � 0.001). On the
contrary, group ETS4 usually had satisfyingly mildly moist
rather than fissured palms. We believe that the nerves to
sweat glands of the hands center on the upper part of the
sympathetic trunk although the routes may originate from
T2 to T10. That is to say, the more uppermost the ganglion
interrupted, the drier the palms present. Much drier hands
should be observed in the T2 group than those of the T3

group theoretically. However, the least degree of postop-
erative palmar sweating was presented in group ETS3.
Because the incidence of recurrence may increase with
time no matter which level was transected,8,21 the differ-
ences in the follow-up period among the 3 groups inter-
fered in the analysis of the outcomes. The shortest duration
of follow-up in group ETS3 accounted for the preponder-
ance of the least degree of palmar sweating and the lowest
recurrence after sympathectomy.

We did not specifically ask our patients whether their
CS had improved during long-term follow-up, but their sat-
isfaction decayed gradually with time (� � �0.025, P �
0.003). Patient satisfaction is not only related to the result
(reduction of palmar sweating), but also to patient tolerance

to complications (recurrence, palmar overdryness, and CS).
Once the euphoria over improvement in their hyperhidrosis
dissipates, the patient’s unsatisfied perception about postop-
erative side effects will be amplified.

Several authors have described greater prevalence of
palmar hyperhidrosis among women than men,1,2,8,13,17 and
the present study showed a balance between men and women.
However, the conclusion of the present series is still appro-
priate for the general population because the outcome factors
such as the severity of CS and degree of satisfaction were
unrelated to gender in the multivariate analyses (P � 0.463
and 0.983). Other predictive factors such as age, family
history, and presence of gustatory sweating were also studied;
no relationships to the severity of CS and degree of satisfac-
tion were found. Considering the limitations of a retrospec-
tive study such as ours, we strongly advocate the organization
of a randomized prospective trial and quality-of-life protocols
on this topic because ETS4 was a viable option in our present
series and past studies.1,6,10–12

CONCLUSIONS
We consider that T4 level is now the level most

indicated for treating palmar hyperhidrosis. When com-
pared with ETS2 and ETS3, ETS4 serves the purpose in
solving excessive palmar sweating. Furthermore, ETS4
reduces the occurrence and severity of CS, provides mildly
moist rather than fissured palms, minimizes regret after the
operation, and results in general satisfaction about quality
of life. Meanwhile, palmar overdryness was an important
factor that affects the degree of satisfaction after sympa-
thectomy. There was no association between obesity and
presence of CS; however, obese individuals who are
scheduled for sympathectomy should be informed of the
likelihood of increased severity of CS. Patient satisfaction
might decrease gradually as time goes on no matter which
level of sympathetic ganglion was transected.
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